Structure-function relationship of NAD(P)H:quinone reductase: characterization of NH2-terminal blocking group and essential tyrosine and lysine residues.
The amino terminal blocked peptide of rat liver NAD(P)H:quinone reductase (DT-diaphorase) was determined by amino acid sequence analysis and by mass spectrometry. The mature protein is composed of 273 amino acids and contains an acetylated amino terminus, which was not identified by previous cDNA analysis. The enzyme was inactivated by p-nitrobenzenesulfonyl fluoride (NBSF) or 2,4,6-trinitrobenzenesulfonate (TNBS) with pseudo-first-order kinetics. These studies suggest that essential tyrosine and lysine may be present in the active site of this enzyme. The NBSF inhibition was protected by 1-naphthol and 1-naphthylamine, but not by NAD+. However, TNBS inhibition was not prevented by the naphthalene derivatives or NAD+. Specific peptides labeled with NBSF or TNBS were isolated by high-performance liquid chromatography and were sequenced. These analyses revealed that the NBSF-labeled tyrosine resides in a predominantly hydrophobic region and TNBS-labeled lysine in a predominantly hydrophilic region.